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Abstract. Sustainable agriculture, where the fundamental condition is the resources preservation, 
promotes the rational use of these resources together with productivity, profitability and environment protection 
provision. The periodical assessment of the performance of the equipment for the vine and orchard spraying 
provide increased quality in spraying and an implicit reduction of the amount of pesticide applied, diminished 
work-related costs and, last but not least, diminished pollution of the environment. The stand presented allows 
for the accurate assessment of the features of the equipment for the vine and orchard spraying directly at the 
customer’s premises. 
 
INTRODUCTION 
 
The agricultural production system is made up of three tightly connected: resources, 
technology and environment. The types of technology made available for the farmers and 
their opting in for a certain type of technology depend upon the quantity, quality and access to 
resources. The technology applied, in its turn, can induce damage to the environment and 
consequently, it affects the access to resources in the future.  
The concept of sustainable agriculture or farming, where a fundamental condition is 
represented by the resources preservation, also admitted as an alternative to conventional 
agriculture, promotes the rational use of resources concomitantly with providing for 
productivity, profitability and environment protection.  
Reducing the risk of environment and operator contamination with pesticides can be 
achieved by more means, such as: improving the professional competence of the operator in 
charge of pesticide application work, the use of low toxicity level and biodegradable 
pesticides, as well as the use of proper wetting equipment that presents parameters that are 
adequate to the purpose of the work.  
 
EQUIPMENT AND METHODS SUGGESTED 
 
In the technological process of vine and fruit tree growing, the application of the phyto-
pharmaceutical treatments constitute an important step as the need of increasing production, 
of limiting the farming landing extension and preserving the resources require more intensive 
research in the plant health field with a view to finding new solutions to the old issues related 
to the phyto-pharmaceutical treatments that aim at increased production and diminished 
environment pollution.   
“The key” to apply a minimum amount of pesticide with a maximum efficiency is given 
by the right correlation of the two elements the machine and the application system, function 
of the specific conditions in the area. “The machine” that is used for the pesticide application 
should preserve the functional features all along the service period in order to maintain the 
efficiency and efficacy of the treatment and that related to the surrounding environment.   
Improved and maintained level in farming product and equipment quality forms a basic 
component while aligning with the requirements in this domain of the European Union.  
During recent years, when the accession process has become speedier, CEN (European 
Committee for Standardization) has adopted some European Standards and Norms concerning 
the spraying equipment for the application of the plant health treatments, such as : EN 
907/1997- about sprayers safety ; EN 12761/2001-about sprayers – environmental protection ; 
EN 13790/2003 about inspection of sprayers in use.[1][2][3] 
The provisions in the norms mentioned lead to the compliance between the national and 
Europena norms in the field and to the uniform standards to be implemented.   
The decision of setting up a European testing « network » , called ENTAN, that 
appeared from the association of  20 agencies, offices and research and testing institutes 
belonging to various countries  has represented an important step in the harmonisation of the 
standards of the ENTAN Member States. In this manner, the ENTAN members convened to 
mutually recognise the « test certificates» granted after the checks made according wit the 
provisions of NE 12791/2001. 
The majority of the European Union developed countries concerned with a green and 
sustainable farming activity have included in their regulations the periodical checks of the 
equipment, after a certain number of operating hours, according to a specified procedure, 
aiming at defining the conformity of the functional characteristics with the specifications.   
In order to have an overall view concerning the present-day  stage in the control of plant 
health protection equipment, Table 1 shows the organisation and working system used in 
some European countries, whether or not belonging to the European Union.  
 
Organisation and working system for the checking of the technical equipment for phyto – pharmaceutical 
treatment in vines and orchards  
                                                                                                               Table 1 
Country 
Compulso
ry check 
since 
Voluntary 
check 
since 
Number of 
equipment in 
use  
Number of 
checking 
centres 
Checks200
3/total 
Number of 
years after 
which the 
check is 
repeated 
Costs 
(Euro) 
Belgium 1995 - 3000 2 33% 3 70 
Denmark - - - - - - - 
Finland - - - - - - - 
Germany 202 1983 55000 1000 8% 2 90 
U.K. - 1997 3000 109 17% 1 200 
Greece - - - - - - - 
Italy 2003 1980 350000 120 2% 5 120 
Spain - 1986 220000 4 0% 3 50 
Sweden - 2003 300 0 2% 2 180 
Holland 2002 1995 1500 12 70% 2 120 
Hungary - - - - - 2 40 
Lithuania 2001 - 200 10 0% 3 10 
Norway - 1995 1000 5 1% 5 280 
Poland 1999 - 28000 321 11% 3 30 
In this inspection to which the equipment is subjected, the following components are 
checked by visual inspection or by measurements: the pump operation, the stirring system, the 
tank and pipes state, filters, fan, nozzles, the distributor the regulating and measurement 
system components. When this equipment is inspected, the pump output, the pressure, the 
output of a nozzle, the uniformity between nozzles, and the fan rotation speed are measured. 
When the equipment works well, such checks do not have spectacular effects, but in the case 
of defective spraying machines the positive effects are considerable:  
- increased spray quality and implicitly, the diminution of the pesticide amount applied, 
diminished work costs and a reduction of the pollution of the environment;   
-  removing the improper equipment from marketing;  
-  improving the working conditions of the operating personnel.  
Having in view our country’s accession to the European Union and its legislative 
harmonization with the regulations in the EU, the need to set up a technical framework for the 
pesticide spraying equipment for the vines and orchards, the team has made a method and has 
produced a stand that aims at an accurate determination of the technical properties of the 
equipment used when treating vines and orchards by spraying.  
 The stand developed to check the characteristics of the equipment dedicated to the plant health treatment 
in vines in orchards measures the characteristics of the portable or hauling technical equipment, supplied with up 
to 16 nozzles, which spray fungicide substances in the vines and orchards against diseases and plant pests. 
 The stand is dedicated for both companies that produce technical equipment used in the phyto-
pharmaceutical fight with fungicides when setting the operational and constructive performance levels of such 
tools and for approved or accredited bodies and units, having specific competences in the assessment of the 
service performance of equipment, when attempting to preserve the level of quality of the machines mentioned 
according to the regulations and requirements in force.  
The main stand components of the equipment used to check the technical characteristics 
of the machines that supply plant health treatment in vines and orchards are: 
- Frame with a set of collecting test tubes; 
- Valve drive system; 
- Measurement, control and data acquisition electronic system; 
- Connecting wire; 
- Connecting hoses; 
- Power source. 
The electronic unit, hardware and software of the system are made up of the following 
functional modules:  
- The electronic module 
- The data acquisition system 
- The parallel interface 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
Fig. 1. The stand for checking the vine and orchard spraying equipment  
 
The frame with the set of collecting test tubes represents a welded structure, entirely 
made of polypropylene sheets and sections, made up of the frame itself, supported on legs, the 
collecting test tubes and the emptying tube tray.   
The collecting test tubes are 16 in number and are polypropylene cylinders, each of 
2000ml, attached to the stand in two rows of 8 cylinders per row by means of some fixtures. 
The actual volume of the test tubes in the stand is constant, 1500 ml; each cylinder is 
equipped with a level warning signal. It gathers the solution sprayed by a nozzle. At the 
bottom of each cylinder, there is a stop/start valve.  When the valve is in the stop position, the 
measurement begins, while the start position of the valve means that the liquid in the test tube 
is emptied and the preparation for a new measurement is on.   
The valve drive system is formed of a system of levers driven by an electromagnet 
controlled by the software managing the entire application.   
The valve driving mechanism provides the simultaneous closing of the valves and the 
concomitant measurement start. The valve opening is made manually with one of the levers 
that unblock the relays cores and open the valves.  
Electronic measurement, control and data acquisition unit  
The electronic unit, hardware and software of the system are made up of the following 
functional modules:  
- The electronic module 
- The data acquisition system 
- The parallel interface 
 
In order to process the data, the stand is connected to a personal computer.  
The principle on which the equipment works is that of electric conductivity, respectively 
the shutting off of the electric circuit by the liquid column in the test tube, when the test tube 
is filled. In order to warn of such a situation, the electrodes in contact with the liquid column 
have been place at the upper part of the test tube in opposite positions, where the test tube is 
filled 1500 ml. of solution. 
The wiring made of properly sized electric wires supplied the linking between the 
various compartments: the feeding system from the 12 V current source, the level warning 
signals for each test tube, the led-based optical system, to warn of the test tube filling and the 
data acquisition, processing and display system.  
The connecting hoses- provide the collection of the liquid sprayed through each nozzle 
and its transport to the collecting test tubes.  
The power source for the stand is formed of a 12 V c.c. battery that provides the energy 
needed to drive the two starter relays and the current required by the electronic control, 
measurement and data acquisition system.  
The automated electronic measurement, control and data acquisition equipment 
contributes to a higher measuring accuracy, shorter time length for the sampling and increased 
confidence in the measurement values reached.  
 
RESULTS AND DISCUTION 
 
Following the data in the files with the measured values processing, a test bulletin is 
produced, plotting the variations of the output, the average output is then calculated as well as 
the minimum and maximum deviations from this value, the varination coefficient and the 
amount of solution to be used per hectare.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Graphic interface of a test bulletin. 
 
The main technical characteristics of the stand that checks the properties of the vine and 
orchard spraying equipment are the following: 
 Dimensions: 
                    -length …………………………………………1150 mm 
                    -width…………………………………………….550 mm 
                    -height ………………………………………….1000 mm 
 Collecting test tubes 
                    -number of test tubes………………………………16 pieces 
                    -test tube volume…………………………………2000 ml 
                    -actual test tube volume…………………………..1500 ml 
 Power………………………………                                 . 12Vc.c.,  
 Overall stand weight………………………………….. 43 Kg 
 Parameters to be checked  
                    -working pressure 
                     -nozzle flow output 
                     -output uniformity 
                    -amount of solution used per hectare 
 
CONCLUSIONS 
 
The entire stand presents small dimensions so that its transportation can be made with a 
small pickup truck or car. This feature enables the displacement to the technical equipment 
owner in view of tests and determinations for the vine and orchard treatment. The stand 
construction allows its use with the vine and orchard equipment supplied with 16 nozzles. 
The automated electronic measurement, control and data acquisition equipment 
contributes to a higher measuring accuracy, shorter time length for the sampling and increased 
confidence in the measurement values reached.  
Considering the fact that the entire equipment is going to be used in a wet, strongly 
corrosive environment, the product was made of polypropylene having proper mechanical 
properties for the required demands and for resistance to corrosion. The functional and 
constructive solutions adopted in the case of this stand are similar to other products of the 
kind, to be found internationally. 
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